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States Postal Service as first class mail in an envelope addressed to: Attorney Docket No.: 16869P-017810US 

Client Ref. No.: 210000889US2 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 



On January 26. 2004 




IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: 

Takashi Hiroi et al. 

Application No.: 09/802,693 

Filed: March 8, 2001 

For: A CIRCUIT PATTERN 
INSPECTION METHOD AND 
APPARATUS 

Customer No.: 20350 



Confirmation No. 8024 
Examiner: Brian P. Werner 
Technology Center/Art Unit: 2621 
AMENDMENT 



Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313-1450 

Sir: 

In response to the Office Action mailed June 25, 2003 and the Notice of Non- 
Compliant Amendment mailed January 21, 2004 , please enter the following amendments and 
remarks: 

Amendments to the Specification begin on page 2 of this paper. 

Amendments to the Claims are reflected in the listing of claims which begins on page 3 of this 
paper. 



Remarks/Arguments begin on page 10 of this paper. 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 2 1 , 2004 

Amendments to the Specification; 

Please replace the paragraph at page 1, lines 10-12 with the following amended paragraph: 

U.S. Patent Application Serial No. 09/791.911 — "A Circuit Pattern 

Inspection Method And Apparatus," by Takashi Hiroirefc et al, filed February 22, 2001 
(Attorney Docket No. 1 6869P-0 1 7800). 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and .Notice of Non- 
Compliant Amendment mailed January 21, 2004 

Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings of claims in the application. 

Please amend claims 34, 36, and 39; and add new claims 83-87 as follows. 

Listing of Claims: 



1 


( p;*nf*p1pH^ 


2 




3 


l vCUivvlvu J 


4 


( phtippIpH^ 
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( oancplfH^ 

l vCUlvvlvU 1 


6 
\j . 


( paripplpfH 

l vClilvvlvU 1 


7 
/ > 


( panpplpH^ 

IV/CUlvvlvU 1 
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( ratipplpH^ 

l V/OilvvivU 1 


o 




1 A 

10. 


(canceled) 


11. 


(canceled) 


12. 


(canceled) 


13. 


(canceled) 


14. 


(canceled) 


15. 


(canceled) 


16. 


(canceled) 


17. 


(canceled) 


18. 


(canceled) 


19. 


(canceled) 


20. 


(canceled) 


21. 


(canceled) 


22. 


(canceled) 
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Appl. No. 09/802,693 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 21, 2004 

23. (canceled) 

24. ' (canceled) 

25. (canceled) 



PATENT 



26. (canceled) 

27. (canceled) 

28. (canceled) 

29. (canceled) 

30. (canceled) 

31. (canceled) 

32. (canceled) 

33. (canceled) 

34. (currently amended) A method of resetting a threshold using a display 
coupled with a computer, said method comprising: 

displaying a first standard on said display, said first standard used to select defect 
candidate image indications to be shown on a defect candidate distribution screen of said display; 

UilU 

graphically displaying a relation between defect density and threshold in which 
said first standard is indicated: 

changing said first standard to a second standar d, wh e rein said d e f e ct candidate 
imag e indications on said defect distribution scr ee n change responsiv e to said s e cond s tandard on 
said display; and 

changing said graphical display in response to said change to said second 

standard . 

35. (original) The method of claim 34 further comprising: 

selecting a selected indication of said defect candidate image indications; and 
viewing an inspection image associated with said selected indication. 
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Appl. No. 09/802,693 • PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 2 1 , 2004 

36. (currently amended) . The method of claim 34 wherein said first standard 
thr e shold is calculated using an electron beam noise value for a SEM system. 

37. (withdrawn) A method in a computer system for determining a threshold 
for use in actual inspection of a semi-conductor material, comprising a circuit pattern, said 
method comprising: 

displaying a first threshold and a second threshold; 

displaying a graphic representation of a defect candidate image with a margin 
greater than or equal to said second threshold minus said first threshold; 

when said graphic representation of said defect candidate image is selected for 
expanded viewing, displaying a clipped image associated with said graphic representation; and 

when said defect candidate image is a false defect, and a predetermined number of 
allowable false defects is exceeded, receiving a new second threshold. 

38. (withdrawn) The method of claim 37 wherein said clipped image is 
selected from a group consisting of a clipped inspection image, a clipped reference image, or a 
clipped defect candidate image. 

39. (currently amended) A method in a computer system for displaying a 
defect candidate, said defect candidate stored in a memory, said method comprising: 

displaying a two-dimensional defect candidate distribution for a standard 
thr e shold on a first screen, said two-dimensional defect candidate distribution comprising an 
indication of said defect candidate; and 

displaying on a second screen an expanded view of said defect candidate, 
, responsive to a selection of said indication on said first screen^ 

wherein said two-dimensional defect candidate distribution displayed on said first 
screen changes by changing said standard . 

40. (original) The method of claim 39 wherein said expanded view comprises 
an image associated with said defect candidate and selected from a group consisting of a clipped 
inspection image, a clipped reference image, or a defect candidate image. 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 21, 2004 

41. (original) The method of claim 39 wherein said expanded view comprises 
a re-scanned image of said defect candidate. 

42. (original) The method of claim 39 further comprising a threshold screen 
for changing said threshold. 

43. (original) The method of claim 39 further comprising a screen displaying 
a graph of defect density versus threshold. 

44. (original) The method of claim 39 wherein said two-dimensional defect 
candidate distribution displays defect candidates responsive to a user selected area. 

45. (original) The method of claim 39 wherein said two-dimensional defect 
candidate distribution displays defect candidates by type of defect. 

46. (original) The method of claim 45 wherein each type of defect has a 
different symbol, said defect being displayed using a symbol. 

47. (withdrawn) The method of claim 45 wherein each type of defect has an 
associated threshold value. 

48. (original) The method of claim 39 wherein said two-dimensional defect 
candidate distribution displays defect candidates as symbols. 

49. (original) The method of claim 48 wherein a symbol of said symbols 
comprise a grayscale value. 

50. (withdrawn) The method of claim 49 wherein said grayscale value is 
related to a margin. 

5 1 . (original) The method of claim 49 wherein said grayscale value is related 
to an enhanced result. 

52. (original) The method of claim 48 wherein a symbol of said symbols 
comprise a color value. 

53. (original) The method of claim 48 wherein a symbol of said symbols 
comprise a black or a white value. 

54. (withdrawn) A system for displaying a symbol associated with a defect 
candidate of said plurality of defect candidates, comprising: 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compiiant Amendment mailed January 2 1 , 2004 

a computer readable medium for storing images associated with said plurality of 
defect candidates, wherein said images comprise an inspection image and a reference image 
associated with said defect candidate; 

a processor coupled with said computer readable medium for determining a 
margin associated with said defect candidate, said margin calculated using said inspection image 
and said reference image; and 

a display for displaying said symbol when said margin is equal to or above a 
threshold difference. 

55. (withdrawn) The system of claim 54 wherein said threshold difference is 
a difference between a display threshold value and a predetermined initial threshold value. 

56. (canceled) 

57. (canceled) 

58. (canceled) 

59. (canceled) 

60. (canceled) 

61. (canceled) 

62. (canceled) 

63. (canceled) 

64. (canceled) 

65. (canceled) 

66. (withdrawn) A method for determining a selected threshold of a plurality 
of thresholds, said plurality of thresholds for use in actual defect inspection of a semiconductor, 
said method comprising: 

determining said plurality of thresholds from a defect difference distribution; 
displaying to a user an indication for each of said plurality of thresholds; and 
responsive to said user selection of a selected threshold of said plurality of 

thresholds, displaying symbols of defects with differences greater than or equal to said selected 

threshold. 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 2 1 , 2004 

67. (withdrawn) The method of claim 66 wherein said determining said 
plurality of thresholds is based on one or more local minimums in said defect difference 
distribution. 

68. (withdrawn) A system for determining a first threshold for use in actual 
inspection of circuit pattern defects in a semiconductor material, said system comprising: 

a defect detection unit for determining defects with differences above a second 
threshold minus a predetermined value; and 

a display having an input mechanism for adjusting said first threshold, wherein 
said first threshold has an initial value of said second threshold. 

69. (withdrawn) The method of claim 68 wherein said second threshold is 
related to a defect difference distribution. 

70. (canceled) 

71. (canceled) 

72. (canceled) 

73. (canceled) , 

74. (canceled) 

75. (canceled) 

76. (canceled) 

77. (canceled) 

78. (canceled) 

79. (canceled) 

80. (canceled) - 

81. (canceled) 

82. (canceled) 

83. (new) The method of claim 34 wherein the graphical display which is 
changed in response to said change to said second standard is used to judge an effect of said 
change to said second standard. 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 2 1 , 2004 

84. (new) The method of claim 83 wherein the graphical display which is 
changed in response to said change to said second standard is used to judge whether said change 
to said second standard is proper. 

85. (new) The method of claim 39 further comprising changing said standard 
to change said two-dimensional defect candidate distribution displayed on said first screen. 

86. (new) The method of claim 85 wherein said two-dimensional defect 
candidate distribution displayed on said first screen which is changed in response to said change 
of said standard is used to judge an effect of said change of said standard. 

87. (new) The method of claim 86 wherein said two-dimensional defect 
candidate distribution displayed on said first screen which is changed in response to said change 
of said standard is used to judge whether said change of said standard is proper. 
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Appl. No. 09/802,693 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 21, 2004 



PATENT 



REMARKS/ARGUMENTS 

Claims 34-55, 66-69, and 83-87 are pending. Claims 37, 38, 47, 50, 54, 55, and 

66-69 are withdrawn pursuant to the restriction requirement. Claims 34, 36, and 39 have been 
amended. Claims 83-87 have been added. No new matter has been introduced. Applicants 
believe the claims comply with 35 U.S.C. § 1 12. 

Claim 34 stands rejected under 35 U.S.C. § 102(b) as being anticipated by Young 
et al. (4,870,357). 

Applicants respectfully submit that claim 34 as amended is novel and patentable 
over Young et al. because, for instance, Young et al. does not teach or suggest changing the first 
standard to a second standard on the display of a relation between defect density and threshold in 
which the first standard is indicated, and changing the graphical display in response to the 
change to the second standard. 

Young et al. discloses a thresholding process in which a threshold level is selected 
at step 132 based on the histogram analysis 131. There is no disclosure or suggestion of 
changing the standard on the display or changing the graphical display of a relation between 
defect density and threshold in which the first standard is indicated in response to the change to 
the second standard. The present specification at page 17, line 17, to page 18, line 18 discusses 
the change of threshold setting or standard (using horizontal bars 1440, 1442) on the display and 
changing the graphical display in response to the change. The user can easily view trial 
inspection results after threshold setting or standard change without conducting the trial 
inspection again as in the conventional system, and therefore can greatly save time as compared 
with conducting the inspection again; the threshold setting process may be used during actual 
inspection to make adjustments, and hence the method is more flexible (page 18, lines 19-22). 

For at least the foregoing reasons, claim 34 is novel and patentable over Young et 

al. 

Claims 34, 35, 39-46, 48, 49, and 51-53 stand rejected under 35 U.S.C. § 102(e) 
as being anticipated by Schemmel et al. (6,504,948). 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 21, 2004 

Applicants respectfully submit that independent claim 34 as amended is novel and 
patentable over Schemmel et al. because, for instance, Schemmel et al. does not teach or suggest 
changing the first standard to a second standard on the display of a relation between defect 
density and threshold in which the first standard is indicated, and changing the graphical display 
in response to the change to the second standard. 

Schemmel et al. discloses a first phase (calibration phase 92), a second phase (test 
phase 94), a third phase (analysis phase 96), and a fourth phase (display phase 98). In the fourth 
phase, the results may be displayed in a variety of ways (col. 12, lines 1-5). The Examiner 
alleges "it is clear that during the four phases of inspection, the results of defect detection are 
displayed to the operator each time." This statement does not appear to find support in 
Schemmel et al. Moreover, nothing in Schemmel et al. discloses or suggests graphically 
displaying a relation between defect density and threshold in which the first standard is 
indicated, or changing the standard on the display and changing the graphical display in response 
to the change of the standard. 

For at least the foregoing reasons, independent claim 34 and claim 35 depending 
therefrom are novel and patentable over Schemmel et al. 

Applicants respectfully submit that independent claim 39 as amended is novel and 
patentable over Schemmel et al. because, for instance, Schemmel et al. does not teach or suggest 
that the two-dimensional defect candidate distribution displayed on the first screen changes by 
changing the standard. 

As discussed above, Schemmel et al. merely discloses four phases including the 
fourth phase of displaying the results, and is devoid of any teaching or suggestion for changing 
the two-dimensional defect candidate distribution displayed on the first screen by changing the 
standard. 

For at least the foregoing reasons, independent claim 39 and claims 40-46, 48, 49, 
and 51-53 depending therefrom are novel and patentable over Schemmel et al. 

Claims 34 and 36 stand rejected under 35 U.S.C. § 102(e) as being anticipated by 
Noguchietal. (6,41 1,377). 
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Appl. No. 09/802,693 PATENT 
Amdt. dated January 26, 2004 

Reply to Office Action of June 25, 2003 and Notice of Non- 
Compliant Amendment mailed January 2 1 , 2004 

Applicants respectfully submit that independent claim 34 is novel and patentable 
over Noguchi et al. because, for instance, Noguchi et al. does not teach or suggest changing the 
first standard to a second standard on the display of a relation between defect density and 
threshold in which the first standard is indicated, and changing the graphical display in response 
to the change to the second standard. 

Noguchi et al, discloses displaying results of inspection obtained in one of three 
modes (col. 46, lines 3 1-38). Nothing in Noguchi et al. teaches or suggests changing the first 
standard to a second standard on the display of a relation between defect density and threshold in 
which the first standard is indicated, and changing the graphical display in response to the 
change to the second standard. 

For at least the foregoing reasons, independent claim 34 and claim 36 depending 
therefrom are novel and patentable over Noguchi et al. 

New claims 83 and 84 depend from claim 34, and new claims 85-87 depend from 
claim 39, and recite additional features that are not taught or suggested in the references. For 
example, claim 83 recites that the graphical display which is changed in response to the change 
to the second standard is used to judge an effect of the change to the second standard. Claim 84 
recites that the graphical display which is changed in response to the change to the second 
standard is used to judge whether the change to the second standard is proper. Claim 86 recites 
that the two-dimensional defect candidate distribution displayed on the first screen which is 
changed in response to the change of the standard is used to judge an effect of the change of the 
Standard. Claim 87 recites that the two-dimensional defect candidate distribution displayed on 
the first screen which is changed in response to the change of the standard is used to judge 
whether the change of the standard is proper. These features are completely absent from the 
references. 

Therefore, new claims 83-87 are novel and patentable over the cited references 
for the additional features recited therein as well as by being dependent from allowable 
independent claims 34 and 39. 
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CONCLUSION 

In view of the foregoing, Applicants believe all claims now pending in this 
Application are in condition for allowance. The issuance of a formal Notice of Allowance at an 
early date is respectfully requested. 

If the Examiner believes a telephone conference would expedite prosecution of 
this application, please telephone the undersigned at 650-326-2400. 



Respectfully submitted, 




Chun-Pok Leung 
Reg. No. 41,405 
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